This research aims to identify the possible effects of the economic crisis on higher education (HE) dropout rates at ISEG-Lisbon School of Economics and Management -Universidade de Lisboa, after having controlled for the following objective dropout factors: individual characteristics; family background; own situation regarding employment and family; and High School and HE trajectories. Our main hypothesis is that the economic crisis has lowered parents' and students' ability to finance HE, thereby inducing higher dropout rates.
Introduction
This research aims to identify the possible effects of the economic crisis upon higher education (HE) dropout rates for traditional and non-traditional students at ISEG -Lisbon School of Economics and Management -Universidade de Lisboa, after having controlled for the following objective dropout factors: individual characteristics, family background, own situation towards employment and family, and High School and HE trajectories.
Our main hypothesis is that the economic crisis has lowered parents' and students' ability to finance HE, thereby inducing higher dropout rates. The research emphasises that in the context of the generalised European crisis, it is of utmost importance to consider the social and economic factors behind student dropout, as well as the effects of university decisions, in particular those regarding Government support policies for educational development.
In countries affected by an economic crisis, such as the southern European countries, of which Portugal is an example, their financial situation is certainly one of the factors that affects dropout rates, as fees are generally high and Government support through scholarships and other kinds of social support becomes increasingly less with the onset of the economic crisis.
Besides, the economic crisis has largely affected the socio-economic condition of students and their families, which, in these countries, contribute heavily for the HE of their children. This is a new research subject in Portugal, as previous research studies dealt almost exclusively with the psycho-social characterisation of students dropping out from a given University To the best of our knowledge, the only previous study on the economic and social conditions of Portuguese HE students was carried out by the Ministry for Education, which dates back to 2005 (Martins, Mauritti & Costa 2005 . This study does not establish any clear link between students' conditions and dropout rates. More recently, university information about dropout rates provided by the General Directorate of Higher Education (DGEEC) has been limited by its use of sectional data. A very recent DGEEC study (Queiroz 2015) regarding the influence of economic factors (not necessarily induced by the crisis) on dropout does not consider dropout at the beginning of the HE trajectory. An exception to the above is DGEEC (2012 DGEEC ( -2013  however, this does not include the effects of the economic crisis on dropout rates. In our study, we overcome these limitations by using longitudinal data, which enables us to identify those students that dropped out during, and after, their 1 st year of HE.
We focus on the ISEG dropout as an event analysis (Education Week 2011), on account of the very robust database that exists at this university. Among the sample of students, 17.3% are classified as non-traditional, according to our definition, which follows Gilardi & Guglielmetti (2011) and Doutor et al. (2013) . The number of non-traditional students at ISEG does not allow to go as deep into the statistical analysis of this group as we do for traditional students.
In this paper, we only consider the objective determinants of dropout. Subjective determinants, such as: students' expectations; motivation; perceived work effort; commitment; evaluation of the interest and quality displayed by classes and teachers, amongst others, have all been analysed in previous research (Chagas Lopes & Fernandes 2011) , and are thus outside the scope of our research.
To analyse the impact of the economic crises on dropout, we use longitudinal data from the ISEG data base, with information on students' characteristics and family socioeconomic background and apply statistical methodologies, such as Chi-square tests for independence, and t-tests for the equality of means and proportions.
Our main results point to the fact that the economic and social crisis has significantly affected Portuguese students' dropout rates, both for traditional and non-traditional ones. Among ISEG Students, the traditional students' dropout rate is not significantly different from that of nontraditional students, however, when we break the results down by period (before and during the crisis), there are significant differences. Dropout during the crisis period spared neither younger students nor those with better High School trajectories. The same is true for nontraditional students. Moreover, during the crisis period, Portuguese students, both traditional and non-traditional, dropped out earlier during their HE trajectory, most of them when they were still in the first year of their degree studies.
This result is in line with the conclusions of the research entitled Perfil dos Estudantes do
Ensino Superior em Portugal, (DGEEC 2012 (DGEEC -2013 , which found that around 11.8% of students in the 1 st year of their HE trajectory in 2011 had dropped out from HE in 2012.
Although this research is specific to a particular HE institution in Portugal, we believe that its conclusions can be extended to the general European crisis context, and stress the idea that the social, economic and political context should be taken into account in the dropout analysis model, together with institutional and student behaviour determinants.
This paper is organised into the following sections:
Section 1 states the Portuguese educational context and briefly characterises Portuguese HE in the European context and the Government educational support policies, with some references to non-traditional students. Section 2 reviews some of the most significant approaches to dropout determination in higher education, mainly, recent approaches regarding the effects of the crisis on dropout, and theoretical research on non-traditional students dropout are also reviewed. Section 3 presents the data and methodology, whilst Section 4 shows the main results and Section 5 relates the discussion and conclusions.
Section 1: Portuguese educational context
Portuguese HE is characterised by some important features. OECD data show that, in 2012, the entry rate in tertiary type A in Portugal stood at 64%, compared to 56% as an average for the EU-21, and 58% for the OECD. Nevertheless, the percentage of first time Portuguese graduates in the above programmes was only 41% for the same year, and the average graduation age was 26 years. About 6% of graduates were more than 30 years' old (OECD 2014). These outcomes clearly point to the existence of a very severe rate of loss during Portuguese HE Type A trajectories. Obvioulsy, dropout is not the sole factor responsible for this loss, as the tertiary education system is also characterised by a very high failure rate within the academic trajectory. However, taking into account that the average graduation age, which corresponds to the above 41%, is 26 years old, we conclude that consecutive failure by students within their academic trajectory has been partially taken into consideration.
According to the EC (2012), Portugal and Spain were the only two European countries to register a decrease in the number of HE students (-1.5% and -0.2% respectively), whereas the EU mean increased by 22%. Among the EU 27 countries, Portugal has also shown the lowest percentage of graduates and the highest dropout and failure rates in H.E.
.
Dropout data based on students' answers for the reasons why they dropped out, collected at ISEG between 1999-2003, show that dropout for economic and financial reasons has been increasing in recent years, according to students' perceptions.
Government support to access and progress in education, and especially in HE, mainly in the form of scholarship grants, has always played an important role in Portuguese society. As a result of the political commitment to the policies of "the Troïka", and also the consequent restrictive measures imposed on the public budget, the Portuguese Government approved severe pro-cyclical measures, which included drastic cuts in HE scholarships and grants (e.g.
between 2010 and 2012, the number of HE scholarship holders decreased by 21%) (PORDATA).
These restrictive public measures had a significant effect on the already weak ability of students, both traditional and non-traditional, and their families to finance HE, which must surely have contributed to increasing dropout rates during the crisis period. Our study is the first attempt to approach this issue.
Section 2: Theoretical Background
Past research on objective dropout factors, such as that of Bean (1982) In addition, some studies conclude that older students have a higher probability of dropout (Mc. Neal 1995; Laing & Robinson 2003) , and that this probability increases with a school trajectory marked by failures. As educational achievement tends to become self-reinforced, such students face lower prospects of success once they are in HE. Such a situation mainly affects students who are already in paid employment and/or are raising their own family and, as a general rule, non-traditional students (Cabrera et al. 1993; Laing & Robinson, 2003; Gilardi & Guglielmetti 2011; Doutor et al. 2013 ). Better educational trajectories tend to become self-sustained. In other words, students with better average marks, and without failure episodes during their previous school trajectory, namely in High School, are usually more motivated and committed when in HE, which contributes to a more efficient transfer of knowledge. Although commitment and motivation are classed among non-objective factors behind school success or failure, associated successful trajectory can be used as an objective determinant, using High School average grade and number of failures as proxies. This is even more true if the study programs in HE allows for a better integration/use possible of prior learning (Kuh et al 2005; Dierdorff et al 2011) . An efficient previous school trajectory increases the probability that a student will be placed in their first choice of university and study program, therefore increasing levels of commitment and motivation. Students who are successful at previous school levels join higher education at a lower age, which reduces the probability of facing employment and family barriers, which are among the main determinants of dropout in older ages.
However past research also stresses that dropout events are frequently rooted in decisions that were taken long before the moment the dropout actually takes place. Balfanz & Letgers (2006) refer to the need for a thorough follow up of students before they enter HE, in order to prevent academic dropout. Burrus & Roberts (2012) found that the intention to drop out of HE very frequently begins during High School. They estimate that the average time interval between the conception of this intention and effective dropout is 1 to 3 years. This is why longitudinal or semi longitudinal information about students' trajectories is so important. The analysis of dropout among non-traditional students also benefits from this methodology, as We then created a variable 'Period', which takes value 1 for the before crisis period and value 2 for the crisis period, and we crossed it with variables characterizing the student (gender, age), family socio-economic background (father and mother school levels, their situation towards employment and occupation), individual's previous schooling trajectory and their HE trajectory before dropout.
The ISEG database only displays father's and mother's education and skill levels and their situation towards employment and occupation at the time of their child's first enrolment at ISEG.
We select the students who dropped out, and then divide them into two groups: traditional and non-traditional.
For both groups, we apply crosstabs between the variable period and all the other variables.
These crosstabs give us the proportion of dropout for each of the variables categories [
Appendix 1] by period, and the results of chi-square tests for independence and correlation coefficients, which tell us whether the relationship between the variable period and each of the other variables is significant, or not. We also carry out z-tests for equality of dropout rates, before and during the crisis, for discrete variables (family socio-economic background, number of retentions during High School, major and curricular year) to confirm whether there is a significant difference in dropout rate by period for each of the variables categories; and also ttests for equality of means for continuous variables -High school average grade and HE average grade and number of ECTS, in order to find whether the mean differences are significant. In all tests, we take 5% level of significance.
In order to control for student heterogeneity, we follow Burrus & Roberts (2012) and Muller & Schneider (2013) , and group dropout students into two profiles, according to the following dimensions:
 Students' previous school trajectories namely during High School;
 Students' school trajectory in Higher Education (before dropout).
To analyse the first dimension, we consider two groups: Group 1, which includes all dropout students with 1 or more failures during High School, with a corresponding global grade lower than or equal to the respective mean value; and Group 2, which includes those dropout students without failures during High School, and with a corresponding global grade higher than the mean value.
For the analysis of the second dimension, we consider two groups of students: Group 1, which includes dropout students who had accrued a number of ECTS and a higher education global grade lower than, or equal to the mean; and Group 2, which includes dropout students who obtained a number of ECTS and a higher education grade higher than the mean. We then analysed independence and equality of dropout rates before the crisis, and during the crisis, for each of the four groups. This analysis concerns only traditional students, as we do not have enough observations of non-traditional students to allow valid inferences. Based on the broad definition of non-traditional students used here, these represent 17.3% of all students enrolled at ISEG for the periods analysed. We also observe a significant decrease of the proportion of non-traditional students during the crisis period, which could be the consequence of greater difficulties for non-traditional students in proceeding with their HE studies [ Figure 1 ].
Section 4: Results
(a)The difference between the proportion of traditional and non-traditional is significant at 5% level. Among ISEG students, dropout rates of traditional students is not significantly different from that of non-traditional students, however when we break these results down by period, there are significant differences [ Figure 2 ].
Before the crisis, the traditional students' dropout rate is significantly higher than that of nontraditional students, however, during the crisis period, the difference in dropout rates between traditional and non-traditional students is not significant, although the rate is slightly higher for non-traditional students (21.3% versus 18.4%) [ Figure 2 ].
(a)The difference between dropout rate of traditional and non-traditional is significant at 5% level
The results of the effects displayed by the objective determinants of dropout on traditional and non-traditional students are presented, assuming the groups of variables defined in Differences in the proportions of traditional students who dropout before or in crisis period are significant for both the group under 23 and with more than 23 years old. For the first group the proportion in the crisis period is much higher than before crisis (89.8% against 10.2%),
for the second one the inverse occurred (13.8% against 86.2%) [ Figure 3 ].
(a)The difference between dropout rate is significant at 5% level Equality of age means of traditional students who dropout before and during crisis is rejected at 5% level. The mean difference is around 3 years (24 before, and 21 in crisis) [Appendix 3]. As students over 25 are classified as being non-traditional, it is not possible to undertake an analysis of the impact of age on these students.
There are no significant differences for mother's and father's educational or skill levels for the proportion of students who dropout, either traditional or non-traditional. However, the dropout rate for traditional students whose fathers were self-employed was much higher during the crisis period than before (34.6 versus 65.4) and the difference is significant. The large majority of students in both periods had no failures in High School trajectory (85.1%
and 95.7%). However, among traditional students with no failures there is a significant difference in the proportions of those who dropout before or in crisis (44.2% against 55.8%).
There is no significant difference for non-traditional students.
The proportion of students without retentions and whose High School global grade was higher than the mean that dropout during the crisis is significantly higher than for those who did so before the crisis [98% against 88%, p-value=0.047].
Among both traditional and non-traditional students there are no significant differences by 
Discussion and Conclusions
The above results seem to indicate that the economic crisis had a severe impact on dropout, both for traditional and non-traditional students. Dropout rate increases significantly during the crisis period.
Contrary to the findings of previous research (Tinto 1975; Davies & Guppy 1997 ; UNESCO 2014), we do not find any gender effect on dropout rates, both for before or during crisis.
Among both traditional and non-traditional students there are no significant differences by gender in the proportion of those who dropout, irrespective of the period.
The dropout rate of traditional students during the crisis period increases mainly for those aged 23 or less, which contradicts the findings of previous research [Mc. Neal 1995; Laing & Robinson 2003 ] in that dropout increases with age.
The influence displayed by parents' education and skill on dropout rates seems to be insensitive to the economic crisis. Does this mean that -in line with Bean (1982) -parents' education levels should no longer be taken into consideration as background variables? Or is the case that the crisis affected dropout rates, irrespective of parents' schooling and skill levels?
Previous research (Orr et al. 2011; Rumberger 2013; Lynch 2015) found that family income and employability levels are major determinants of dropout rate. We think that because the economic crisis has been breaking down the existing positive relationship between parents' schooling levels and their employability and income conditions, the former variable has possibly been losing its statistical significance as a student dropout factor. However, a more indepth analysis is needed to obtain a robust answer to the above questions.
Taking into consifderation the small number -at the time of enrolment -of unemployed fathers and mothers in the population analysed, we could not study the effect of the parents' situation regarding employment on dropout rates before, or during the crisis. However, we did find that the dropout rate for traditional students whose fathers were self-employed was much higher during the crisis period, than before. This could be due to a severe deterioration in labour markets brought about by the economic crisis, which led to entrepreneurs facing failure, and therefore precluded them from financing their children's higher education.
The economic crisis seems to have increased dropout rates among traditional students with good results in their High School trajectory. The difference in the proportion of students who successfully completed their course units at the first attempt and whose High School global grades were higher than the mean is significant.
The economic crisis has a clear effect on bringing forward the moment of dropout, both for traditional and non-traditional students. During the crisis, students drop out earlier in their HE trajectory. During the crisis period, students' dropout rate during their 1 st curricular year is 20
percentage points above the rate before the crisis.
As students bring forward the moment of dropout from HE, they are now obtaining a lower number of credits by the moment of dropout.
The lower HE average grades obtained by students who dropped out during the crisis period, when compared to those who dropout before the crisis, although they had generally performed better during their High School trajectories than those who dropped out before crisis, shows that their academic performance in HE trajectory was weaker. This is most probably due to the fact that by dropping out earlier in the HE trajectory, students who dropped out during the economic crisis did not have enough time to study for and complete less "critical" course units, than the ones in the syllabus of the 1 st curricular year for most ISEG majors. As a result, traditional students are generally unable to compensate the lower grades generally obtained in the 1 st curricular year, with higher grades in the following curricular years.
Notwithstanding, it is also possible that weaker expectations and motivation -which are related to high unemployment rates during the crisis period, even among those with a HE degree -could have played an important role in the poorer academic performances of students who dropped out during the economic crisis. This last hypothesis can only be rigorously investigated in the scope of research that encompasses the analysis of both objective and subjective determinants of dropout.
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